Introduction
============

Sexual problems which has involved up to 85.7% of opium users\' needs to be taken into consideration.[@b1-AHJ-08-001],[@b2-AHJ-08-001] Methadone maintenance therapy (MMT) is an effective substitute treatment for opium dependency, and has led to a considerable reduction in drug abuse.[@b3-AHJ-08-001] However, sexual disorder has remained as one of the main adverse effects of this treatment.[@b4-AHJ-08-001] Prevalence of sexual disorders among Iranian people under methadone therapy has been reported from 18.3% to 94.8%.[@b5-AHJ-08-001]-[@b9-AHJ-08-001] Such disorders might be ignored in clinics by patients or physicians.[@b10-AHJ-08-001],[@b11-AHJ-08-001]

Many studies have shown higher prevalence of sexual dysfunctions among men receiving MMT as compared with general population. It is more important to monitor sexual problems among these patients because any sexual disorder can lead to treatment cessation and relapse to opium re-use. Moreover, these problems can reduce the marital satisfaction.[@b12-AHJ-08-001]

Sexual dysfunctions are heterogeneous disorders specified with a considerable inability of sexual experience or sexual pleasure.[@b13-AHJ-08-001] According to DSM-IV-TR (Diagnostic and Statistical Manual of Mental Disorders-4^th^ Edition-Text Revision) criteria, sexual disorders are classified as abnormality in sexual desire, sexual arousal, orgasm, sexual pain disorders, and non-classified sexual disorders.[@b14-AHJ-08-001] Sexual complications are the main cause of non-compliance among patients receiving MMT especially those under long term treatments.[@b15-AHJ-08-001] These patients might experience various complications such as sweating, constipation, sexual disorders, sleep disorders and appetite disorder from six months to three years after treatment.[@b16-AHJ-08-001]

Several primary studies have been conducted to investigate the effect of methadone therapy on sexual function among Iranian opium users. These studies reported various results with controversies which is difficult to be applied in policymaking. Meta-analysis is a statistical method for managing such limitations.[@b17-AHJ-08-001]-[@b19-AHJ-08-001] This study aimed to estimate the total prevalence of sexual disorders among Iranian opium users during methadone replacement therapy using meta-analytic techniques.

Methods
=======

Relevant studies published in Persian and English until 29 February 2016 were searched within available databanks such as PubMed, Web of Sciences, Google Scholar, Scopus, SID, Iranmedex, Magiran and Irandoc. The search strategy was using the following keywords or their Persian equivalents as well as "AND" and "OR" operators:

"Erectile function, sexual disorder, sexual dysfunction, methadone maintenance therapy, MMT, erectile dysfunction, impotence, orgasm disorders, sexual performance, delayed ejaculation, premature ejaculation."

The search was conducted during 1-10 march 2016 by two independent researchers. A third researcher was assigned to manage any probable disagreements. To increase the number of identified studies, all references as well as unpublished studies were reviewed and researchers tried to interview with specialists and research centers in the field of the meta-analysis question.

Inclusion criteria were all studies written in Persian or English investigating the prevalence of different sexual disorders among Iranian opium users under MMT and the relationship between these two factors (before/after mean differences). Eligible studies had to obtain enough quality scores during the quality assessment. Exclusion criteria were studies with unknown sample size, without full text, quality score less than 15.5, studies that did not use DSM-IV-TR diagnostic criteria and finally, studies that were carried out among non-Iranian populations.

Full text or abstracts of all primary studies were extracted. At first, duplicates were detected and excluded. Then, titles, abstracts and full texts were reviewed and irrelevant papers were identified and removed. The researchers investigated the results of the primary studies in detail to detect repeated results.

The quality of the primary studies was assessed using STROBE (Strengthening The Reporting of OBservational Studies in Epidemiology) checklist including 22 methodological questions such as sample size and sampling method, study design and objectives, data collection, definition of the main variables and statistical tests.[@b20-AHJ-08-001] Studies were classified into three categories: low quality (less than 15.5), moderate quality (15.5-29.5) and high quality (30-44). Only moderate and high quality studies were entered into the final meta-analysis.[@b20-AHJ-08-001]

Two independent researchers extracted all necessary information such as author name, date of study conduction, country of origin, total sample size, age, prevalence of abnormal libido, erectile dysfunction and orgasmic dysfunction before and after methadone therapy. The extracted results were entered into the excel spreadsheets.

Stata statistical software, Release 11.0 (Stata Corporation, College Station, TX, USA) was used for data analysis. Cochrane and I-squared indices were used to evaluate the heterogeneity between the results. Since the heterogeneity was significant, point prevalence of mean differences were pooled according to the random effect mode. Standard error of the prevalence was calculated based on binomial distribution formula. The point and pooled estimates were illustrated by forest plots including specific boxes (weight of the studies) and crossed lines \[95% confidence intervals (CI)\]. The probability and degree of publication bias was assessed using egger test and P-value less than 0.1 was considered statistically significant.

Results
=======

During the advanced search, 5341 primary studies were identified. After investigating and exclusion of duplicates, 231 papers remained. Investigating titles and abstracts revealed 174 irrelevant papers. Reviewing full texts, showed 46 irrelevant studies. During quality assessment as well as considering inclusion/exclusion criteria, two studies were omitted. Finally, nine articles were considered eligible for meta-analysis ([Figure 1](#f1-AHJ-09-001){ref-type="fig"}).[@b4-AHJ-08-001],[@b5-AHJ-08-001]-[@b9-AHJ-08-001],[@b21-AHJ-08-001]-[@b23-AHJ-08-001] Out of these eligible papers, two studies reported only mean scores of sexual disorders before and after methadone therapy, while two studies estimated both mean difference and prevalence of sexual disorders. The five remaining studies had just reported the prevalence of sexual disorders ([Tables 1](#t1-AHJ-08-001){ref-type="table"} and [2](#t2-AHJ-08-001){ref-type="table"}).

The average situation of sexual desire before and after the methadone therapy was compared among 279 opium users. A significant increase in libido was reported in the studies conducted by Babakhanian et al.[@b4-AHJ-08-001] and Parvaresh et al.[@b6-AHJ-08-001] while, Roshanpajhu et al.[@b22-AHJ-08-001] observed significant decrease in libido following treatment. Combining the results of these three studies based on random effect model (due to significant heterogeneity: I-squared = 94.5, Q = 36.5, P \< 0.001), the total mean difference (95% CI) of libido before and after the methadone therapy was estimated 0.16 (0.68-0.99) ([Figure 2](#f2-AHJ-09-001){ref-type="fig"}). Eager test showed no significant publication bias (P = 0.200).

The degree of orgasmic function was reported before and after the MMT in three studies (Babakhanian et al.,[@b4-AHJ-08-001] Parvaresh et al.[@b6-AHJ-08-001] and Roshanpajhu et al22) conducted among 279 opium users. The treatment caused a significant increase in orgasm in Parvaresh et al.[@b6-AHJ-08-001] study, while decreased the orgasm in the two other studies. Combining the results of these three studies using random effect model (I-squared = 93%, Q = 29.9, P \< 0.001) showed that the total mean difference (95% CI) of libido was -0.01 (-0.75-0.74) ([Figure 3](#f3-AHJ-09-001){ref-type="fig"}). Eager test showed no significant evidence of publication bias (P = 0.600).

The erection status of 481 men receiving MMT were investigated by Babakhanian et al., Rahbar Taramsari et al.[@b21-AHJ-08-001] and Roshanpajhu et al.,[@b22-AHJ-08-001] two of which (Babakhanian et al.,[@b4-AHJ-08-001] Rahbar Taramsari et al.[@b21-AHJ-08-001]) reported increased score of erection after treatment, while Roshanpajhu et al.[@b22-AHJ-08-001] did not find any change during treatment. The pooled estimate of mean erection score (95% CI) using random effect model (I-squared = 88%, Q = 16.6, P \< 0.001) was 0.11 (-0.41-0.64) ([Figure 4](#f4-AHJ-09-001){ref-type="fig"}). No evidence of publication bias was observed based on the results of Eager test (P = 0.400).

Prevalence of sexual disorders was reported in four studies varied between 17.8% in Kheradmand et al.[@b9-AHJ-08-001] study and 94.8% in Kheirabadi et al.[@b8-AHJ-08-001] study ([Table 2](#t2-AHJ-08-001){ref-type="table"}). As illustrated in [figure 5](#f5-AHJ-09-001){ref-type="fig"}, combining the results of these four studies using random effect model (I-squared = 99.4%, Q = 515.01, P \< 0.001) showed the prevalence (95% CI) of sexual disorders among opium users under MMT as 66.3% (27.1-105.5).

Erectile dysfunction rate among addicted men under MMT was reported in three studies varying from 60.5% to 93.0% in the two studies carried out by Tatari et al. in 201023 and 2013,[@b5-AHJ-08-001] respectively ([Table 2](#t2-AHJ-08-001){ref-type="table"}). These results were combined and the total prevalence (95% CI) of erectile dysfunction was estimated 77.5% (61.9-93.1) ([Figure 6](#f6-AHJ-09-001){ref-type="fig"}). The heterogeneity between the primary prevalence reported in these studies was statistically significant (I-squared = 95.5%, Q = 44.1, P \< 0.001).

Discussion
==========

Our meta-analysis showed that the average scores of sexual desire and erectile function after MMT were increased to 0.16 and 0.11, respectively. We also found 0.01 decrease in the average score of sexual desire following MMT. However, none of these changes were statistically significant. Our study also showed that 66.3% and 77.5% of men under MMT were complaining from sexual disorders and erectile dysfunction.

Results of a study showed that 85% and 87% of men and women under MMT reported sexual dysfunction during heroin abuse.[@b24-AHJ-08-001] Although MMT is an alternative treatment for opium dependent persons, several common adverse effects such as sexual dysfunction have been observed during this treatment regimen.[@b4-AHJ-08-001] Results of a study conducted in Australia as well as a meta-analysis conducted in 2014, reported about 50% and 52% sexual dysfunction during MMT, respectively.[@b15-AHJ-08-001],[@b25-AHJ-08-001]

According to the primary studies of this meta-analysis, prevalence of sexual dysfunction during MMT was slightly higher in Iran than the world average. It can be due to factors such as cultural and ethnical differences, using alcohol and sedatives together with MMT and various methodologies. It seems that sexual disorder is one of the most important factors of non-compliance during MMT especially among those receiving high dose treatment. This complication can influence the marital life leading to relapse, treatment failure and sedative abuse.

According to the results of the study conducted by Trajanovska et al.[@b26-AHJ-08-001], serum prolactin level among opium users receiving an appropriate dose of methadone was significantly lower than that of street addicts consuming different kinds of substances. High prolactin level can induce sexual dysfunction even during MMT. Serum prolactin level remained low in 50%-60% one year after receiving methadone.[@b26-AHJ-08-001]

Libido is defined as person's overall sexual drive and desire for sexual activity. Sexual desire problems including hyposexuality and sexual disgust may be influenced by social, psychological, and biological factors.[@b13-AHJ-08-001] Among our primary studies, three studies investigated the sexual desire of opium users before and after MMT,[@b4-AHJ-08-001],[@b6-AHJ-08-001],[@b22-AHJ-08-001] two of them showed a positive effect of methadone therapy on sexual desire,[@b4-AHJ-08-001],[@b6-AHJ-08-001] while the third study indicated a negative effect.[@b22-AHJ-08-001] However, the total estimates showed non-significant influence of MMT.

It should be noted that in the primary studies the effect of biological and psychological confounders such as schizophrenia and depression, diabetes mellitus or history of major surgeries have been controlled. Similar to the pooled estimates in the current meta-analysis, another study carried out by Trajanovska et al. reported non-significant change in sexual desire following MMT.[@b26-AHJ-08-001] It has been shown that methadone is one of the factors which can reduce the serum testosterone level.[@b15-AHJ-08-001]

Erectile dysfunction is the inability to develop or maintain penile erection during sexual activity associated with different organic, psychological and hormonal factors. Although this is not a life threatening problem, it can lead to sexual dysfunction and quality of life reduction.[@b13-AHJ-08-001] Erectile dysfunction is common among men receiving MMT and its prevalence has been estimated 68.5% among Malaysian men undergoing methadone maintenance treatment.[@b27-AHJ-08-001] The current meta-analysis did not show any significant effect of MMT on erectile function. Tatari et al. observed that treatment duration and the daily dose of methadone prescribed during MMT was associated with erectile dysfunction among men.[@b5-AHJ-08-001] Conversely, results of another study carried out in Kuala Lumpur indicated that erectile dysfunction was not related to MMT duration and methadone dose but was associated with the simultaneous use of other kinds of opiates such as heroin in combination with methadone during MMT.[@b27-AHJ-08-001]

Aging and background disorders increase the risk of sexual disorders.[@b28-AHJ-08-001] However, Tatari et al. ruled out the influence of these factors. Other suspected factors are cigarette smoking, marital status, partner satisfaction, psychological factors, marriage age, educational level and patient knowledge regarding their problem and early treatment.[@b5-AHJ-08-001]

Orgasm is a strong feeling of sexual pleasure experienced with perineal spasm.[@b13-AHJ-08-001] Orgasmic dysfunction can be developed following some surgeries for genitourinary system such as prostatectomy, depression and Parkinson disease. Prevalence of this problem in general population is 5%. According to the results of the two primary studies, the average orgasmic score was not improved after MMT,[@b4-AHJ-08-001],[@b27-AHJ-08-001] while Parvaresh et al. observed significant change during methadone therapy,6 Trajanovska et al. showed significant association between MMT and orgasmic dysfunction.[@b26-AHJ-08-001] Another case control study carried out in Japan in 1975, showed that seminal volume and prostatic secretion significantly decreased among patients under MMT compared to the control group.[@b29-AHJ-08-001]

Conclusion
==========

The current meta-analysis showed that MMT had no effect on the sexual desire, erectile function and orgasm among opium users. Considering the high prevalence of sexual disorders among these men, consultation and curative programs such as specific treatments with testosterone should be implemented to increase the quality of life and improve the familial relationships and prevent relapse to opium re-addiction.

Unfortunately, we found limited numbers of primary studies regarding the sexual effects of MMT. In addition, factors such as age, times spent with addiction, MMT duration, type of substance used, methadone dose and some background diseases can influence the sexual function. These factors were not estimated in most of the primary studies entered into the meta-analysis. Therefore, it was not possible to estimate the pooled effects in the subgroups. The heterogeneity between the results of primary studies was another limitation of our meta-analysis. Such heterogeneity can be due to differences in sample sizes, MMT duration, dose of methadone prescribed, different methodologies and the long effect of opium dependency on the sexual function.

The current meta-analysis provided reliable evidences regarding the effect of methadone therapy on sexual disorders which are suitable for policymakers in the field of harm reduction to plan strategies for increasing the effectiveness of MMT.
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###### 

Characteristics of primary studies reporting the methadone effect before and after the methadone maintenance therapy (MMT)

  First author                                 Sample size   Average age (year)   Sexual desire   Orgasm      Erectile function                              
  -------------------------------------------- ------------- -------------------- --------------- ----------- ------------------- ----------- -------------- ------------
  Babakhanian et al.^[@b4-AHJ-08-001]^         30            34.5                 5.1 ± 2.3       6.6 ± 2.1   4.7 ± 4.5           4.6 ± 1.9   16.80 ± 7.10   21.8 ± 6.4
  Parvaresh et al.^[@b6-AHJ-08-001]^           180           \-                   3.2 ± 1.0       3.7 ± 1.0   6.5 ± 1.9           7.5 ± 1.8   \-             \-
  Rahbar Taramsari et al.^[@b21-AHJ-08-001]^   382           37.6                 \-              \-          \-                  \-          18.3 ± 7.0     19.3 ± 5.8
  Roshanpajhu et al.^[@b22-AHJ-08-001]^        69            34.6                 3.7 ± 1.0       2.6 ± 2.0   5.9 ± 1.3           4.5 ± 3.3   2.7 ± 0.7      2.1 ± 1.8

SD: Standard deviation

###### 

Characteristics of primary studies reporting the prevalence of sexual disorders among men under methadone maintenance therapy (MMT)

  First author                                 Duration of methadone therapy   Sample size   Average age (year)   Prevalence of (%)   
  -------------------------------------------- ------------------------------- ------------- -------------------- ------------------- ------
  Babakhanian et al.^[@b4-AHJ-08-001]^         6 month                         30            34.5                 81.0                \-
  Tatari et al.^[@b5-AHJ-08-001]^              At least 30 days                72            36.2                 \-                  93.0
  Hosseini et al.^[@b7-AHJ-08-001]^            \-                              200           39.5                 72.0                \-
  Kheradmand et al.^[@b9-AHJ-08-001]^          At least 30 month               185           36.3                 17.8                \-
  Tatari et al.^[@b23-AHJ-08-001]^             At least 30 days                157           39.5                 \-                  60.5
  Rahbar Taramsari et al.^[@b21-AHJ-08-001]^   \-                              382           37.6                 \-                  78.5
  Kheirabadi et al.^[@b8-AHJ-08-001]^          At least 30 month               135           \-                   94.8                \-
